Nivel de grasa corporal y su impacto en los niveles de presión arterial by Carrión Chambilla, Jesús Mario
UNIVERSIDAD NACIONAL MAYOR DE SAN MARCOS 
FACULTAD DE MEDICINA HUMANA 
UNIDAD DE POSTGRADO 
 
 





para optar el grado académico de Magíster en Fisiología 
 
AUTOR 
Jesús Mario Carrión Chambilla 
 
ASESOR 















































































































































































































































+/ %2-+##$//$ %2 6(.2#"2!-()! +#"2#(+/7 -(! 2,3+#8$ 2! 2/ 92#: !$ 2;(-"2 (!1$#,+'()!
-$3#2 2/ (,.+'"$ %2 2-"+- 2! /$- !(42/2- %2 .#2-()! +#"2#(+/ 3<2"(4$* 2"2#,(!+# 2/
212'"$%2 /+-4+#(+'($!2-2! /+,+-+ '$#.$#+/0 /+ '(#'&!12#2!'(+ +3%$,(!+/ -$3#2 /$-
4+/$#2-%2.#2-()! +#"2#(+/
="$%$-*2 #2'/&"+#$! (!%(4(%&$- >!?@ 2!"#2 2!2#$0
+3#(/%2/2'+/'&/)2/ 






%(+-")/('+ >9@.+#+ /$-4+#$!2-A0%20,,B8.+#+ /+-,&<2#2--D'$,$
E&2.$#'+%+(!'#2,2!"$%2',2!/+A/+.#2-()!+#"2#(+/-2(!'#2,2!"+3+2!
,,B8 .+#+ /+ 9 0 ,,B8 .+#+ /+ 9 2! /$- 4+#$!2- ! /+- ,&<2#2- 2-"2
(!'#2,2!"$ 1&2 %2  0  ,,B8 #2-.2'"(4+,2!"2 $!'/&-($!2-* $- !(42/2- %2









!"#$%&'"($!* !'#2+-2% 3$%0 ,+-- +!% +3%$,(!+/ '(#'&,12#2!'2 (- +--$'(+"2% "$ "62
%242/$.,2!" $1 6(863/$$%.#2--&#27 (!92#&A 6$F242# "62#2 (- !$ (!1$#,+"($!$! "62
(,.+'" $1 "62-2 (! 3/$$% .#2--&#2 /242/- 3<2'"(42* $ %2"2#,(!2 "62 2112'" $1 "62
4+#(+"($!-(!3$%0,+--+!%+3%$,(!+/'(#'&,12#2!'2$!"624+/&2-$13/$$%.#2--&#2

2"6$%-* 2"F22! G+!&+#0 +!%.#(/  (!%(4(%&+/- >!?@F2#2 #2'#&("2% 62

 +!% "62 +3%$,(!+/ '(#'&,12#2!'2 4+/&2- >@F2#2 '+/'&/+"2% /$$% .#2--&#2A
-2;A +82 +!% "62 +!"2'2%2!"$1B9F2#2 #28(-"2#2%62 #2/+"($!32"F22! +3%$,(!+/
'(#'&,12#2!'2 +!% 3$%0 ,+-- (!%2; +8+(!-" 3/$$% .#2--&#2 F2#2 +!+/0C2% 30 /(!2+#
#28#2--($!2-&/"-*"F+-1$&!%"6+"+!(!'#2+-2$1$!2&!("$1
F+-+--$'(+"2%"$
+! (!'#2+-2 $1 A ,,B8 +!% A ,,B8 (! -0-"$/(' >9@ +!% %(+-"$/(' .#2--&#2
>9@1$#,2!A+!%$1A+!%A,,B81$#F$,2!/-$1$#2+'6(!'#2+-2$1',
(! "62A3/$$%.#2--&#2 (!'#2+-2% (!,,B8 (!9+!%,,B8 (!9(!










































+ $32-(%+%  2- &!+ 2!12#,2%+% '#)!('+ ,&/"(1+'"$#(+/ E&2 6+! '$3#+%$ 8#+!
(,.$#"+!'(+2! /$-:/"(,$- +J$-A '$!-"("&0=!%$-22!&!.#$3/2,+%2 -+/&%.:3/('+ 2!


















 0  +J$- '$! &! ,2!$# !(42/ 2%&'+'($!+/ 0 -$'($2'$!),('$A -(2!%$ ,+0$# /+
(!'(%2!'(+ 2! .+#2<+- E&2 2! .2#-$!+- -$/"2#+- / K %2 /$- .+'(2!"2- $32-$-
.#2-2!"+3+!,5- %2 %$- 1+'"$#2- %2 #(2-8$ '+#%($4+-'&/+# 0 2/ K %2 /$- 2-.+J$/2-
.#2-2!"+ -$3#2.2-$ 2 2-"(,)E&2 /+ $32-(%+% 0 -$3#2.2-$ +3+#'+3+! +/ K%2 /+
.$3/+'()!2-.+J$/+>@

92#$ /$- .$#'2!"+<2- %2 -$3#2.2-$ 0 $32-(%+% 6+! 2-'+/+%$ #5.(%+,2!"2 "+,3(=! 2!
,&'6+-$"#+-.+#"2-%2/,&!%$+.#$.$#'($!2-2.(%=,('+-!&#$.+2/!(42/.#$,2%($
%2 















!,=#('+ %2/ &# -2 2-"+ .+-+!%$ .$# &!+ 2"+.+ %2 "#+!-('()! %2 "+/ 1$#,+ E&2 -2
#2.$#"+! "+-+- %2-%2 K 2! 92#: 0 #+-(/ 6+-"+ ,+- %2 K 2! 9+#+8&+0 .+#+ /$-
4+#$!2-A E&2 .$%#D+ //28+# + K .+#+ /+- ,&<2#2- ! -(+A -2 6+ &-+%$ '#("2#($-
.#$.($-.+#+/+%21(!('()!%2$32-(%+%$-$3#2.2-$!G+.)!-2%21(!2$32-(%+%'$!&!









,+#'+%$# %2 #(2-8$ E&2 2/ 




A /$- 6$,3#2- 0 ,&<2#2- '$! 4+/$#2- %2  +/"$- 2-"5! 2! ,+0$# #(2-8$ E&2
+E&2//$-'$!4+/$#2-!$#,+/2->@28:!(!1$#,+'()!%2/B-2"(2!2E&2/+





(!'/&02! %(+32"2-A 6(.2#"2!-()!A -D!%#$,2 %2 +.!2+ $3-"#&'"(4+ %2/ -&2J$A
6(.2#'$/2-"2#$/2,(+A -"#$H2A 2!12#,2%+% '+#%(+'+A .+"$/$8D+ 3(/(+#A '(2#"$- '5!'2#2- 0
+#"#("(->@/#(2-8$%2,$#"+/(%+%.$#2!12#,2%+%'+#%($4+-'&/+#2-"5+&,2!"+%$2!
/+$32-(%+%0-26+%2,$-"#+%$E&2/+$32-(%+%8#+42-2#2/+'($!+'$!&!+'$#"+,(2!"$
%2 /+ 2-.2#+!C+%24(%+ >@ !1$#,+'()!%2/B  +-28&#+!E&2 /+$32-(%+%
+3%$,(!+/-2+-$'(++&!(!'#2,2!"$%2+42'2-2!2/#(2-8$%26(.2#"2!-()!>@0
%(-"(!"$- 2-"&%($- 2.(%2,($/)8('$- 6+! %2,$-"#+%$ &!+ 2-"#2'6+ #2/+'()! 2!"#2 /+









! 2/ 92#: 2;(-"2! +/8&!$- #2.$#"2- -$3#2 /+ .#24+/2!'(+ %2 /+ $32-(%+% 8/$3+/A
%2-"+'+!%$/$-"#+3+<$-%29+<&2/$AO&3(+"202'/2!>AA@O&3(+"2A.$#2<2,./$A




2 "+/ 1$#,+A E&2 2/ .#2-2!"2 2-"&%($ "(2!2 .$# $3<2"(4$ %2"2#,(!+# 2/ 212'"$ %2 /+-
























































%2 /+ '(#'&!12#2!'(+ +3%$,(!+/ 2! '2!"D,2"#$-A /+ '&+/ 1&2 %2"2#,(!+%+ 2! 2/ .&!"$
,2%($2!"#2/+-/D!2+-6$#(C$!"+/2-.+#+/2/+-E&2.+-+!.$#2/3$#%2(!12#($#%2/#23$#%2
'$-"+/02/3$#%2-&.2#($#%2/+-'#2-"+-(/(+'+-2#2+/(C)/+"$,+%2/+.#2-()!+#"2#(+/
2! /+ .$-('()! -2!"+%+ 2! 2/ 3#+C$ %2#2'6$ 3+<$ /$- /(!2+,(2!"$- 2-"+3/2'(%$-
(!"2#!+'($!+/,2!"2 '$!&!2-1(8,$,+!),2"#$ +!2#$(%2%2,5- -2 '$!-(8!) 2/ -2;$A
2%+% %2 /+- .2#-$!+- 0 -( "2!D+! 2/ +!"2'2%2!"2 %2 6(.2#"2!-()! +#"2#(+/ +<$ 2-"+
,2"$%$/$8D+02!2-"2/+.-$%2"(2,.$-2.&%$#2'/&"+#+&!"$"+/%2.2#-$!+-A/+-
'&+/2- .+#"('(.+#$! %2/ +!5/(-(- 1(!+/ +32 #2-+/"+# E&2 /+- .2#-$!+- E&2 +'&%2! +/
'$!-&/"$#($%2/.#$8#+,+-$!+E&2//+-E&2+'&%2!+/6$-.("+/.$#'&+/E&(2#,$"(4$A2-
%2'(#!$-$!.+'(2!"2-E&2+'&%2!!2'2-+#(+,2!"2+/-2#4('($%2'+#%($/$8D+A-(!$E&2












 -( 2/ 
 2#+ ,+0$# $ (8&+/ +  32-(%+% +3%$,(!+/ -2 %2"2#,(!) &-+!%$ /+
%21(!('()!%2/9A2-%2'(#-(/+'(#'&!12#2!'(++3%$,(!+/2#+,+0$#%2',2!/+









/ +!5/(-(- 2-"+%D-"('$ -2 #2+/(C) &"(/(C+!%$ 2/ .+E&2"2 %2/ .#$8#+,+9A .+#+ /$
'&+/ -2 2-"(,) /+ .#24+/2!'(+ %2 $32-(%+% 8/$3+/ 0 $32-(%+% '2!"#+/ 2 6(.2#"2!-()!A
-28:! -2;$ 0 2%+%7 "+,3(=! /+ .#24+/2!'(+ %2 6(.2#"2!-()! -28:! !(42/2- %2 8#+-+
'$#.$#+/ 2 %2"2#,(!) /$- !(42/2- %2 .#2-()! +#"2#(+/ 2! #2/+'()! +/ !(42/ %2 ,+-+
'$#.$#+/ 0 .#2-2!'(+ $ !$ %2 $32-(%+% '2!"#+/ 2 -(!"2"(C) /$- %+"$- '&+/("+"(4$- 2!
1#2'&2!'(+-+3-$/&"+-0#2/+"(4+-A0/$-'&+!"("+"(4$-2!,2%(+-0%2-4(+'()!2-"5!%+#2













































































































2- %2/ -2;$ 12,2!(!$A /$- !(42/2- %2 .#2-()! +#"2#(+/ -$! ,+0$#2- 2! /$- 4+#$!2-
>M 4- M@ 2-.2'(+/,2!"2 /+ .#2-()! -(-")/('+7 +&!E&2 /+ "+-+ %2
6(.2#"2!-()! +#"2#(+/ 2- -(,(/+# >K 4- K@ $! #2-.2'"$ + /+ .#24+/2!'(+ %2
$32-(%+%8/$3+/-2"(2!2E&22-"+2-,+0$#2!2/-2;$12,2!(!$>K4-K@A%2








 P± P± .
:,2#$   
%+%>+J$-@ ± ± 

>I8M,@ ± ± 
(#'&!12#2!'(++3%$,(!+/>',@ ± ± 
9>,,B8@ ± ± 
9>,,B8@ ± ± 
































































K -2 6+//+ 2! 3+<$ .2-$A K 2! .2-$ !$#,+/A K 2! -$3#2.2-$ 0 K 2!
$32-(%+%+2%+%.#$,2%($2#+-(,(/+#2!"$%$-/$-8#&.$-/!(42/%2'(#'&!12#2!'(+
+3%$,(!+/ +-D '$,$ /+ .#24+/2!'(+ %2 $32-(%+% '2!"#+/ -2 (!'#2,2!") -28:! -2












L >@ ±    ±  ± 
L 
>@
± R  R ±  ± 
L 
>@
±    ±  ± 
L 
>@
±    ± R ± 
L 
>@
±    ±  ± 
L 
>@
±    ±  ± 








L      
L      
L      
L  R    
L      
L      





'(#'&!12#2!'(+ +3%$,(!+/ %2  ', .+#+ /$- 4+#$!2- 0 %2  ', .+#+ /+-
,&<2#2-/%2"2#,(!+#/+.#24+/2!'(+%26(.2#"2!-()!+#"2#(+/2!'+%+&!$%2/$-8#&.$-











































































Rsq = 0.7170 
M



























   R  R  
$3#2.2-$ 
>@
   R  R  
32-(%+% 
>@





















32-(%+% &,2#$ 9$#'2!"+<2 9$#'2!"+<2
2/+"(4$
.
#+%$    R
#+%$    




.+#+ /+ .$3/+'()! 82!2#+/A $3-2#45!%$-2 &! (!'#2,2!"$ "+!"$ 2! /+ .#2-()! -(-")/('+
'$,$%(+-")/('+%2+,,B80%2+,,B8 #2-.2'"(4+,2!"2
%2,5- 2-"+ "2!%2!'(+ -2 ,+!"&4$ (!%2.2!%(2!"2,2!"2 %2/ -2;$A '$! 4+/$#2- %2 .
-(8!(1('+"(4$- .#212#2!'(+/,2!"2 .+#+ 2/ -2;$ 12,2!(!$ / #2+/(C+# 2/ +!5/(-(- %2
#28#2-()!/(!2+/-22!'$!"#)E&2&!(!'#2,2!"$%2&!+&!(%+%%2
-2+-$'(+3++&!


















 P± . P± .
+<$.2-$ A±  A± 
92-$!$#,+/ A±  A± 
$3#2.2-$ A± R A± R





























+<$.2-$        
92-$!$#,+/        
$3#2.2-$    R    R











! /+ "+3/+  -2 +.#2'(+ + /+ .$3/+'()! +8#&.+%+ -28:! .#2-2!'(+ %2 $32-(%+% '2!"#+/
2!'$!"#5!%$-2E&22/K/+.+%2'2+2%+%02/
1&2#$!,+0$#2-2!"#2/$-$32-$-
'2!"#+/2- 2-.2'(+/,2!"2 2! 2/ -2;$ 12,2!(!$ $- !(42/2- %2 .#2-()! +#"2#(+/ "+!"$




























32-(%+%'2!"#+/ &-2!"2 9#2-2!"2 .
:,2#$>K@ >@ >@ 
%+%>+J$-@   

+-'&/(!$ ± ± 
2,2!(!$ ± ± R

   

+-'&/(!$ ± ± R
2,2!(!$ ± ± R
9>,,B8@ ± ± R
9>,,B8@ ± ± R
9,+-'&/(!$ ± ± 
9,+-'&/(!$ ± ± R
912,2!(!$ ± ± R
912,2!(!$ ± ± R




-28:! (!"2#4+/$- %2 '(#'&!12#2!'(+ +3%$,(!+/ >2! #+!8$- %2  ',@ .+#+ '+%+ -2;$










































































































































































































-(,(-,$ -2 #2+/(C) 2/ +!5/(-(- %2 #28#2-()! /(!2+/ %2 /+ .#2-()! +#"2#(+/ -(-")/('+ 0






9$# :/"(,$ -2 '$,.+#) /$- !(42/2- %2 .#2-()! +#"2#(+/ 0 .#24+/2!'(+- %2 6(.2#"2!-()!
+#"2#(+/ 2! 2/ 8#&.$ %2 .2-$ !$#,+/ >.$# 
@ %(4(%(%$ -28:! .#2-2!'(+ $ !$ %2






























  9>,,B8@ 9>,,B8@ B>K@
 $  $ .  $ .  $ .















































! 2/ .#2-2!"2 2-"&%($ -2 24(%2!'(+ &!+ .#24+/2!'(+ -(8!(1('+"(4+ %2 $32-(%+% 8/$3+/A
$32-(%+% '2!"#+/ 0 %2 6(.2#"2!-()! +#"2#(+/7 /+ '&+/ (!'/&-$ //28+ + -2# %2,+8!("&%2-
-(,(/+#2- + /+ %2 .+D-2- %2-+##$//+%$- + .#24+/2!'(+ %2 $32-(%+% -2 2!'&2!"#+ 2!
!(42/2- 2/24+%$- >K@A +&!E&2,2!$# E&2 2!	 >K@/ (8&+/ E&2 2! $"#+-
#28($!2-2-"+.#2%$,(!+2!2/-2;$12,2!(!$//28+!%$2!2-"2'+-$+/K-"2%+"$
%2$32-(%+%8/$3+/A2-+/8$-&.2#($#+/#2.$#"+%$.$#9+<&2/$>K@A.2#$(!12#($#+/$-
#2.$#"+%$- .$# O&3(+"2 0 2'/=! .+#+ &!+ .$3/+'()! %2 (,+ >K 0 K
#2-.2'"(4+,2!"2@7 +&!E&2 '+32 #2-+/"+# E&2 /+ %21(!('()! %2 $32-(%+% &"(/(C+%+ .$#
2'/=! 1&2 %2 &! 





2-"+ //28+ + K7 -(! 2,3+#8$ '+32 #2-+/"+# E&2 2-"2 %+"$ .#$4(2!2 %2 &!+ 2-"&%($
!+'($!+/ 0 !$ '$,$ 2! !&2-"#$ '+-$ %$!%2 /+ ,&2-"#+ .2#"2!2'2 + &!+ .$3/+'()!
-2/2''($!+%+ ! 2/ '+-$ %2 
=;('$A 2! &! 2-"&%($ 2! .$3/+'()! &#3+!+ !+'($!+/ -2
$3"&4$&!KA#2-&/"+%$,&0-(,(/+#+/!&2-"#$92#$2-2!#82!"(!+%$!%2/+-"+-+-
#2-&/"+!,+-2/24+%+- //28+!%$6+-"+&!K!2/ '+-$%29+#+8&+02;(-"2!%+"$-





E&2 2-"+ -2 %232 1&!%+,2!"+/,2!"2 + &!+ 2/24+%+ .#24+/2!'(+ 2! 2/ -2;$ 12,2!(!$
















+ !(42/ !+'($!+/A "$,+!%$ 2! '&2!"+ E&2 2! /+ .$3/+'()! !+'($!+/ 2/ -2;$ 12,2!(!$
#2.#2-2!"+-)/$2/K9$#$"#$/+%$2/8#&.$2"+#2$.#24+/2!"22!!&2-"#+.$3/+'()!
2-2/%2+J$-E&2'$,$-2422!/+"+3/+2-2/E&2.#2-2!"+/+,+0$#.#24+/2!'(+%2
$32-(%+% '2!"#+/A %2 /+ ,(-,+ 1$#,+ 2-"$ .$%#D+ -$3#22-"(,+#/+ .&2-"$ E&2 /+ 2%+%
.#$,2%($ %2 /+ .$3/+'()! .2#&+!+ 2-"+ +/#2%2%$# %2  +J$- -28:! %+"$- %2/ :/"(,$
'2!-$!+'($!+/

$! #2-.2'"$ + /+ "+-+ %2 6(.2#"2!-()! +#"2#(+/ 2-"+ 2- ,&0 -(,(/+# + /+ #2.$#"+%+
:/"(,+,2!"2.$#2/"#+3+<$%28&-"(2"+/A+%2,5--(3(2!/+.#24+/2!'(+1&2,+0$#2!
2/ -2;$ 12,2!(!$ 2-"+ %(12#2!'(+ !$ 1&2 2-"+%D-"('+,2!"2 -(8!(1('+"(4+ &+!%$ -2
%(-"#(3&0)+/+.$3/+'()!-28:!8#&.$-2"5#2$--2.&2%2$3-2#4+#&!'/+#$(!'#2,2!"$2!
/$-!(42/2-%2.#2-()!+#"2#(+/A+-D'$,$2!/+.#24+/2!'(+%26(.2#"2!-()!A+/8$E&26+




2-"&%($- .#24($- 0 2-"+#D+ 2! #2/+'()! + &!+ %(-,(!&'()! %2 /+ ,+-+ ,+8#+ 0 +&!
(!'#2,2!"$ 2! /+ +%(.$-(%+% +3%$,(!+/A /$ '&+/ -2 "#+%&'2 2! &! (!'#2,2!"$ %2 /+
'(#'&!12#2!'(++3%$,(!+/"+/'$,$-2422!2/.#2-2!"22-"&%($

/ +8#&.+# + /+ .$3/+'()! -28:! !(42/ %2,+-+ '$#.$#+/ -2 "(2!2 E&2 -)/$ 2/ K -2
2!'&2!"#+'$!&!.2-$!$#,+/A2-%2'(#2/K%2/+.$3/+'()!2!2-"&%($.#2-2!"++/8:!
8#+%$%2,+/!&"#('()!A.#2%$,(!+!"2,2!"2%2(!'#2,2!"$%2/+8#+-+'$#.$#+/%2,5-
/+- "+-+- %2 $32-(%+% '2!"#+/ 2 6(.2#"2!-()! -2 (!'#2,2!"+! 2! /+ ,2%(%+ E&2 -2




+#"2#(+/ 2- &!+ 4+#(+3/2 '$!"(!&+ 2! #2/+'()! +/ (!'#2,2!"$ %2/ 
 0 %2 /+
'(#'&!12#2!'(++3%$,(!+/0!$2;(-"(#D+&!.&!"$%2'$#"2 +.+#"(#%2/'&+/2-"2 #(2-8$
















'$,.#$3+# E&2 (!%2.2!%(2!"2,2!"2 %2 /+ 1$#,+ '$,$ -2 4+/$#+ 2-"+A /$- !(42/2- %2
.#2-()! +#"2#(+/ -2 (!'#2,2!"+! 2! 1$#,+ -(8!(1('+"(4+ "+!"$ -( '$!-(%2#+,$- + /+
.$3/+'()!82!2#+/'$,$-(-2+8#&.+-28:!2/8=!2#$$,(-,$-2$3-2#4+'$!#2-.2'"$
+ /+ .#24+/2!'(+ %2 6(.2#"2!-()! +#"2#(+/7 #2-&/"+%$ -(,(/+# + $"#$- 2-"&%($- >@ -"2
6+//+C8$#2-&/"+(,.$#"+!"2.&2-"$E&2-(2,.#2-26+#2/+'($!+%$/+$32-(%+%>8/$3+/$
'2!"#+/@'$!/+,+0$#.#2-2!'(+%21+'"$#2-%2#(2-8$'+#%($4+-'&/+#$,+0$##(2-8$%2
6(.2#"2!-()! +#"2#(+/A +-&,(=!%$-2 E&2 + .+#"(# %2 2-"+ '$!%('()! /$- #(2-8$- #2'(=! -2
(!'#2,2!"+#D+! (! 2,3+#8$ 2-"$- #2-&/"+%$- !$- %('2! E&2 /$- 4+/$#2- %2 .#2-()!
+#"2#(+/ -2 (!'#2,2!"+! 2! 1$#,+ .#$8#2-(4+ -28:! -2 (!'#2,2!"2 /+ 8#+-+ '$#.$#+/
'$,.$#"5!%$-2 2!"$!'2- '$,$ &!+ 4+#(+3/2 '$!"(!&+ -"$ 2-"5 1&!%+,2!"+%$ 2!
!&,2#$-$- 2-"&%($-E&2 #2-+/"+! /$- '+,3($- 1(-($.+"$/)8('$-%2/ -(-"2,+4+-'&/+# +-D
'$,$/+-+/"2#+'($!2-!2&#$6&,$#+/2-+-$'(+%$-+/$-(!'#2,2!"$-%28#+-+'$#.$#+/2!
(!%(4(%&$-$32-$-.2#$E&2 "+,3(=!-26+!24(%2!'(+%$2!!$$32-$- >@-DA 2! /+
$32-(%+%2;(-"(#D+&!(!'#2,2!"$2!/+'$!'2!"#+'()!./+-,5"('+%2>A@A/$-E&2
-$!/(32#+%$-%2/+'=/&/++%(.$-+.$#/++'"(4(%+%/(.$/D"('+-"+-$3#22;.$-('()!%2/
"2<(%$ 62.5"('$ 0 2;"#+62.5"('$ + /$-  .#$,&242 +32##+'($!2- 2! /+ %(!5,('+ 0
+''($!2- %2 /+ (!-&/(!+A .#$%&'(2!%$ 6(.2#(!-&/(!2,(+ >A@ 
&'6$- 2-"&%($-
2.(%2,($/)8('$- .#$-.2'"(4$- 0 '/D!('$- 6+! %2,$-"#+%$ /+ +-$'(+'()! 2!"#2
6(.2#(!-&/(!2,(+A #2-(-"2!'(++ /+ (!-&/(!+26(.2#"2!-()! >@;(-"224(%2!'(+E&2%2
E&2/+#2-(-"2!'(++/+(!-&/(!+.#2'2%22/(!('($%26(.2#"2!-()!2-"+3/2'(%+2!.+'(2!"2-
%2 +/"$ #(2-8$ 0 E&2 /+ (!-&/(!+ 2- &! 4+-$%(/+"+%$# ! 6(.2#(!-&/(!2,(+ -2 6+
2!'$!"#+%$'+,3($-2!/+.+#2%+#"2#(+/A2!.+#"('&/+#&!+%(-,(!&'()!%2/+2/+-"('(%+%
+,3(=!6+3#D+&!(!'#2,2!"$2!/++'"(4(%+%-(,.5"('+A/+'&+/'+&-+4+-$'$!-"#(''()!
%2,5- -2 6+ %2,$-"#+%$ &!+ #2%&'(%+ .#$%&''()! %2 $;(%$ !D"#('$ 2!%$"2/(+/ -D
,(-,$ -2 6+ %2-'#("$ E&2 /+ #2/+'()! 2!"#2 1/&<$ 0 #2-(-"2!'(+ 2! /+ $32-(%+% 2-"+
'+#+'"2#(C+%+ 1#2'&2!"2,2!"2 .$# &!+ +&-2!'(+ %2 %(-,(!&'()! %2 /+ #2-(-"2!'(+
.2#(1=#('+2!.#2-2!'(+%2&!8+-"$'+#%(+'$(!'#2,2!"+%$>AA@-"$'$!%&'2+
&! (!'#2,2!"$ 2! /+ .#2-()! +#"2#(+/ %2!"#$ %2/ #+!8$ !$#,+/ $ +&! + 6(.2#"2!-()!
24(%2!"2$,.+#+!%$'$!-&<2"$-6(.2#"2!-$-%2/8+%$-A /$-6(.2#"2!-$-$32-$- "(2!2!
&! ,+0$# (!'#2,2!"$ 2! 2/ 8+-"$ '+#%(+'$ / 8+-"$ '+#%(+'$A '$,$ -+32,$-A 2-"+
2-"#2'6+,2!"2 #2/+'($!+%$ +/ "+,+J$ '$#.$#+/A .#(!'(.+/,2!"2 '$,$ #2-&/"+%$ %2 /$-
#2E&2#(,(2!"$-,2"+3)/('$-%2/+,+-+'$#.$#+//(3#2%28#+-+>A@7+-D2!/$-$32-$-
-2 (!'#2,2!"+ /+ 8#+-+ '$#.$#+/ .2#$ "+,3(=! -2 (!'#2,2!"+ /+,+-+ '$#.$#+/ /(3#2 %2
8#+-+ ,2"+3)/('+,2!"2 +'"(4+ "#$- ,2'+!(-,$- ./+!"2+%$- (!'/&02! /+
6(.2#/2."(!2,(+A /+ 6(.2#'$#"(-$/2,(+A /+ %(-1&!'()! #2!+/A /+ +/"2#+'()! 4+-'&/+#A /+
6(.2#+'"(4(%+% %2/ -(-"2,+ !2#4($-$ -(,.5"('$ 0 %2/ -(-"2,+ #2!(!+ +!8($"2!-(!+ 0 /+
+'"(4(%+%%2/.=."(%$!+"#(&#="('$'$,$'+&-+!"2-%2/+6(.2#"2!-()!2!2/-&<2"$$32-$






























































































































 +#2!  $/$,$! +!% G$!!  




























  O&8+-"( 
&#(//$A  







 G #+8&(!-H0 9#24+/2!'(+ %2 $32-(%+% 2! ,=#('+ +"(!+  (- +!
+4+##+7>&./@*L

 +! G+!--2!A 92"2# I+"C,+#C0H +!% $32#" $--S+(-" '(#'&,12#2!'2 +!% !$"
3$%0,+--(!%2;2;./+(!-$32-("0L#2/+"2%62+/"6#(-H,G/(!&"#7*

 3%$,(!+/ $32-("0 (! "62 	!("2% "+"2-* .#24+/2!'2 +!% +""#(3&"+3/2 #(-H $1













 $!C+/2- /3+##+! A +#'(+ $3/2-  32-(%+% '$,$ 1+'"$# %2 #(2-8$












&C'$ +  , -$3#2 2/ !(42/ %2/ ,+# 9#2-2!"+%$ +/ T (,.$-($ -.+J$/L










































 +#E&(! $//(-A ('6+#%  242#2&;A 














1#22 +!% +%(.$-2 3$%0 ,+--* "62 -"#$!8 62+#" -"&%0 62 "#$!8 B2+#" "&%0
!42-"(8+"$#-(#'&/+"($!7*L




























